















$\ldots$ , \nabla iR, ...
$\dagger j$
$\mathrm{A}/I$ 2 $p,$ $q$ $\varphi(p)=q$
$\varphi$ (homogeneous space)
$I’I$ 2 $p,$ $q$ $P$ $U,q$
$V$ $U$ V $\varphi$ $\varphi(p)=q$
(locally homogeneous space)











$\mathrm{A}\cdot f$ 2 $p,$ $q$ $T_{p}I’I$ $T_{q}M^{\text{ } }$ $\phi$




$\mathrm{A}’I$ -p—–|I\perp \epsilon$=_{\underline{\mathrm{I}}}$ $<,$ $>$ $<,$ $>$ $T_{p}\mathrm{A}f$
Lie $\dot{I}^{t}\mathrm{o}(TI’I)p$ $l$ $\mathfrak{s}\mathrm{o}(\tau_{p}M)$
Lie $\mathrm{g}\iota(p)$ :
$0\iota(p)=\{A\in_{d}r_{\mathit{0}(I}\tau_{p}\mathrm{A}/)|A\cdot(\nabla^{i}R)\rho=^{\mathrm{o}} i=0,1, \ldots, l\}$
$A$ $T_{p}\mathrm{A}/I$ $0$
$\mathrm{g}\iota(p)\supseteq \mathrm{g}\iota+1(p)$ o $k(\mathit{1}’)$ $9k(p)(p)=\mathrm{g}k.(\rho)+1(p)$
$\dot{r}‘ \mathit{0}(T_{\mathcal{P}}fi/f)\supseteq \mathrm{g}_{0}(p)\supset \mathrm{g}_{1}(p)\supset \mathrm{g}_{2}(p)\supset\cdots\supset \mathrm{g}_{k(p)}.(p)=_{9\cdot+}k(\rho)1(p)$
$\supset$ $(p) \leq\frac{1}{2}n(n-1)$ (diln $M=n$)
Singer ([8])
$p\in \mathrm{A}/I$ $P(k(p)+1)$
$\mathrm{A}’I$ ( $in.finitesimall\mathrm{t}/homogeneous$ space) $0$
$P(l)$ $\Lambda.f$ 2 $p,$ $q$
$9i(p)$ $\mathrm{g}_{i}(q)(i=0,1, \ldots, \iota)$ $Arightarrow\phi A\phi^{-1}$ $9i(p)$
$\mathrm{g}_{i}(q)$ Lie $M$ $k(q)$
$q\in \mathrm{A}/I$
$k_{\mathrm{A}}$,










1.2 $\mathrm{J}’I,$ $\mathrm{i}\mathrm{t}/I’$ $p\in \mathrm{A}f,$ $p’\in \mathrm{A}f’$
$\emptyset:\tau_{\rho^{\mathit{1}}}\iota/Iarrow\tau_{p’}M’$ :
$\phi^{*}(\nabla^{i}R^{J})_{p}’=(\nabla^{i}R)_{p}$ $i=0,1,$ $\ldots,$ $k_{M}+1$






3 $‘$ $\mathrm{o}(3)$ Lie
$\mathrm{g}_{0}=\lrcorner r_{\mathit{0}()\supset \mathrm{g}1}\underline{9}=\{0\}$ .
3 Singer 1 Y.Kiyota




– $SL(2, \mathrm{R})$ $\mathrm{R}^{2}$
$K=SL(2, \mathrm{R})\text{ }\mathrm{R}^{2}$ $H=SO(2)$ $SL(2, \mathrm{R})$
$SL(2, \mathrm{R})\ltimes \mathrm{R}^{2}$ $I\iota’/H=SL(2, \mathrm{R})\ltimes \mathrm{R}^{2}/SO(2)$
$SL(2, \mathrm{R})\ltimes \mathrm{R}^{2}$
‘
$\sqrt$-[–]\dagger $SL(2, \mathrm{R})\ltimes \mathrm{R}^{2}$
$\mathrm{g}_{0}=’,\mathit{0}\backslash (^{9}\vee)\oplus_{\dot{2}}‘ \mathrm{o}(^{\underline{9}}),$
$\mathrm{g}1=a.cl_{\acute{k}}\mathfrak{h}$
CL( $\mathfrak{p}$ $\mathfrak{h}$ $\mathfrak{m}$ $\mathfrak{h}$
$\mathrm{g}_{1}=$ g2 $=\cdots$ Singer 1
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1.3 ([3]) $I’I$ 4 go
$\triangleleft^{\prime \mathit{0}()}\tau Ic\rho$ Lie diln go $\geq 9\sim$ $\mathrm{A}/I$













pair ( $\mathrm{A}’I_{P)}$, $u$ : $\mathrm{R}^{n}arrow T_{\rho}M$ ( $P$
orthonormal frame ) triple $(\mathrm{A}f,p, u)$
$(\Lambda’I, p, \mathrm{t}\iota),$ $(\mathrm{A}/I’,)p’, \cdot u’$ $P$
$p’$ $f$




$\pi$ : $\mathcal{F}\mathcal{L}\mathcal{H}(n)arrow \mathcal{L}\mathcal{H}(n)$
$F\mathcal{L}\mathcal{H}(n)$ $O(n)$
$[(\mathrm{A}’I,p, ?l,)]\in F\mathcal{L}\mathcal{H}(n),$ $a\in O(n)$
$[(\mathrm{A}f_{I},),$ $u)1a=[(\mathrm{A}f,p, ua)]$
$\pi([(\mathrm{A}JI,p, u)1a)=\pi([(If,p, u)])\circ$ $\pi([(M,p, u)])=$
$\pi([(\mathrm{A}’I’,p’’, u)1)$ $a\in O(n)$ [ $(\mathrm{A}/I’,p’, u’)1=[(I/I,\mathrm{P}, u)]a$










$R(x, y)z=-R(y, x)\mathcal{Z}$ ,
$<R(_{X}, y)z,$ $w>=-<R(x, y)w,$ $z>$ ,
$R(x, y)z+R(y, z)x+R(Z, x)y=0$ .
$\mathcal{R}^{1}$ $(1, 4)$ R :
$R(v, \cdots)\in \mathcal{R}^{0}$ for any $v\in \mathrm{R}^{n}$ ,
$R(x, y,’\sim\sim; w)+R(y, z, x;w)+R(z, x,y;w)=0$ .
$i\geq 2$ :




$\Phi$ : $\mathcal{F}\mathcal{L}\mathcal{H}(7\iota)arrow \mathcal{R}^{0}\oplus \mathcal{R}1\oplus\cdots\oplus \mathcal{R}^{d}$
$[(I/I,p, u)]\mapsto\Phi([(\mathrm{A}/I,p, u)])=(u^{*}R_{\mathrm{P}}, u^{*}(\nabla R)_{\rho},$ $\cdots,$ $u*(\nabla^{d}R)_{p})$ .
$(\mathrm{A}f,p, u)\sim(fl/I^{JJ},p, u’)$ $u^{J*}(\nabla iR/)_{\rho’}=u^{*}(\nabla^{i}R)_{\rho}$
$\Phi$ $\Phi([(M,p, u)1a)=$
$a^{-1}\Phi([(]\uparrow/I,p, u)])$ $\Phi$ $O(.7l)$
:
$\Phi$
$F\mathcal{L}\mathcal{H}(n)$ $\mathcal{R}^{0}\oplus \mathcal{R}1\oplus\cdots\oplus \mathcal{R}^{d}$
$\downarrow$ $\downarrow$
$\mathcal{L}\mathcal{H}(n)$ $\mathcal{R}^{0}\oplus \mathcal{R}^{1_{\oplus\cdots\oplus \mathcal{R}}d}/O(n)$
$\sim\Phi$
? $\lrcorner^{r_{\mathit{0}(n)}}$ Lie
$‘\lrcorner..\mathit{0}(77\cdot)\supseteq \mathrm{g}_{0}\supset \mathrm{g}_{1}\cdots\supset 9k$.
$k$ $k(n)$ $k(n)$ Singer
$n$
Gromov ([1] p.165)
$k(n)< \frac{3}{2}n-1$ $d\geq k(n)+1$ $d$







Singer Nicolodi and Tricerri
$(R^{0}, R^{1}, \ldots, R^{d})\in$
$\mathcal{R}^{0}\oplus \mathcal{R}^{1}\oplus\cdots\oplus \mathcal{R}^{d}$ $\mu,$ $\nu$ :
$\mu$ : $2’\mathit{0}(n)arrow \mathcal{R}^{0}\oplus \mathcal{R}^{1}\oplus\cdots\oplus \mathcal{R}d-1$
$A\mapsto\}l,(A)=(A\cdot R^{0}, A\cdot R1, \cdots, A\cdot Rd-1)$ ,
$\nu$ : $\mathrm{R}^{n}arrow \mathcal{R}^{0}\oplus \mathcal{R}^{1}\oplus\cdots\oplus \mathcal{R}d-1$
$x-\nu(x)=(R^{1}(X, \cdots),$ $R^{2}(X, \cdots),$ $\cdots,$ $Rd(x, \cdots))$ .
2.1 ([7]) $(R^{0}, R^{1}, \ldots, R^{d})\in \mathcal{R}^{0}\oplus \mathcal{R}^{1}\oplus\cdots\oplus \mathcal{R}^{d}(d\geq k(n)+2)$
$(R^{0}, R^{1}, \ldots, Rd)$ $\Phi$
:
(i) $R^{i+2}(X, y, \ldots)-Ri+2(y, x, \ldots)=R0(x, ?J)\cdot R^{i}$ $i=0,1,$ $\ldots,$ $d-2$ ,
(ii) $\nu(\mathrm{R}^{n})\subset\mu(_{2\mathit{0}}^{r}(n))$ .
(i), (ii) (i) $(R^{0}, R^{1}, \ldots, Rd)$
(ii) $A\in\lrcorner^{r_{0()}}n$
–
$A\cdot R^{0}$ $=$ $i(X)R^{1}$
$A\cdot R^{1}$ $=$ $i(X)R^{2}$




$(\mathrm{J}’f, g)$ ( ) $(\tilde{M},\tilde{g})$










$SO(3)$ 1 Lie $H_{r}(r\in \mathrm{R})$
$\not\equiv\grave{\mathrm{x}}$ :
$\cos\sin t0t$ $-\sin t\cos t0$ $001)\cross$ $001$









$(\mathit{4}\uparrow/I, g)$ ( )
(1) $(\mathrm{M}\mathrm{o}\mathrm{s}\iota \mathrm{o}\mathrm{l}\mathrm{V}[6])$ dinl A4 $\leq 4$
$(_{\sim}^{9})(\mathrm{S}\mathrm{p}\mathrm{i}1^{\cdot}0[9])(\Lambda/I, g)$ Ricci
(3) ([10]) $(\mathrm{A}/f, g)$
( )
? 2 $\mathcal{L}\mathcal{H}(n)$
3.1 ([10]) ( ) $n$
$\mathcal{L}\mathcal{H}(n)$
$(\mathrm{A}f, g)$ ( )
$\mathrm{I}_{\mathrm{t}\mathrm{o}\backslash }’\mathrm{v}\mathrm{a}\mathrm{l}\mathrm{s}\mathrm{k}\mathrm{i}$ $(M, g)$
( )
Singer $([81),\mathrm{N}\mathrm{i}\mathrm{c}\mathrm{o}\mathrm{l}\mathrm{o}\mathrm{d}\mathrm{i}$ and Tricerri ([7]) $(\mathrm{A}f, g)$
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Lie $\mathrm{t}$ Lie $\mathfrak{h}$ $I\iota’$ Lie $\mathrm{t}$
Lie $H$ $\mathfrak{h}$ K Lie
$H$ K Lie $\mathrm{t}_{\text{ }}\mathfrak{h}$
Lie $\mathfrak{h}’$ K Lie
H’
Lie $\mathrm{t}_{\text{ }}\mathfrak{h}$
32([10]) $I\prime I$ 5 ( )
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